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VIDEO DISK PLAYER 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a video disk player which provides an 

operator with a menu for selecting a desired music piece when the operator plays back 
a disk such as a digital versatile disk (DVD) containing a large number of music 
pieces, each recorded as a combination of video data and corresponding music data. 

2. Description of the Related Art 

[0002] In recent years, CD-sized DVD- videos which can contain video data 

and sound of a long-running film or the like recorded therein have been widely 
available on the market, and DVD-video players for playing back the DVD-video 
have been widely used. Such DVD-videos played back by such a DVD-video player 
include those commercially available in a large quantity, which contain, other than the 
above film, for example, a large number of music pieces of a specific artist like a CD 
album and also contain image video linked to each music piece. Such DVD- videos 
include those commercially available on the market which contain popular music 
pieces and have especially attractive video data, such as dance video data, opera video 
data, and/or ballet video data which are suitable for the respective music pieces, 
recorded therein so as to be linked to music data of the respective music pieces. 
[0003] Although a majority of such DVD-videos have moving pictures 

recorded therein, a part of them have a large number of still pictures recorded therein. 
Thus, hereinafter, "still pictures" and "moving pictures" are collectively called "video 
data" in the DVD-video. 

[0004] Such DVD- videos include those commercially available on the market 

which contain, other than the above, video data of sightseeing spots and/or famous 
landscapes around the world, and have music data serving as background music 
recorded therein so as to correspond to the video data. Likewise, such DVD-videos 
include those commercially available on the market which contain a variety of video 
data such as outdoor sceneries, traveling sceneries of a locomotive, ocean sceneries, 
and/or video data of birds or flowers, and have music data serving as background 
music recorded therein so as to correspond to the video data. That is, such DVD- 



videos having music data recorded therein include those commercially available on 
the market in a large quantity which are increasingly used for mainly appreciating a 
variety of video data recorded therein. Hereinafter, a DVD containing music data and 
corresponding video data recorded in combination as mentioned above is called "a 
music DVD-video". 

[0005] DVDs currently available on the market include DVD-audios having 

very high-quality audio data of music recorded in conformity with the DVD-audio 
standards, and the DVD-audios are played back by a DVD-audio player. Although 
the DVD-audio can contain an image recorded therein, only a still picture and text 
data can be included as image data in the audio data in conformity with the DVD- 
audio standards, hi order to record moving pictures in such a DVD-audio, data of the 
moving picture in conformity with the standards of a normal DVD- video is 
independently recorded in a different part of the same DVD-audio where no DVD 
audio data is recorded. 

[0006] Li order to record music data and moving pictures in a DVD-audio so 

as to correspond to each other, the data is recorded in the same fashion as being 
recorded in the known DVD-video. Also, in order to play back the recorded data with 
a DVD-audio player, the data is played back with the same playback function of the 
DVD-audio player as that of the known DVD-video player. With this arrangement, 
on the occasion of playing back the DVD-audio, when the DVD audio data including 
the high-quality audio data is played back, still pictures serving as attractive video 
data recorded together with the audio data are sometimes sequentially displayed; for 
example, local pictures or paintings corresponding to the audio data are sometimes 
sequentially displayed every several seconds. 

[0007] Accordingly, a DVD-audio having such still pictures recorded in 

conformity with the DVD-audio standards so as to correspond to the audio data 
recorded therein can be also called a disk containing a plurality of music pieces, each 
recorded as a combination of video data and corresponding audio data. Thus, this 
disk has substantially the same functions and features as those of the foregoing "music 
DVD-video". 

[0008] Especially when moving pictures are recorded in the DVD-audio, 

similar data to that recorded in the known DVD-video is recorded in a different part 



of the DVD-audio where no DVD audio data is recorded. Thus, music data and 
corresponding video data are recorded in combination in the different part in the same 
fashion as recorded in the DVD-video, and the recorded music data and the 
corresponding video data are played back in the same fashion as played back from the 
DVD-video. Accordingly, a DVD-audio having such data recorded therein can be 
called "a music DVD-video". 

[0009] As described above, the term "music DVD" defined in this 

specification means not only a DVD-video having music data and corresponding 
video data recorded in combination, but also a DVD-audio in which a data part having 
DVD audio data and still picture data recorded therein and another data part having 
music data and corresponding video data recorded in combination in substantially the 
same fashion as in the DVD- video are played back. 

[0010] Meanwhile, when a disk to be played back contains a plurality of 

music pieces, each recorded as a combination of a large number of video data and 
corresponding music data, it is preferable that the DVD-video player display a menu 
screen ahead of a normal playback operation of the player so that an operator can 
select only a desired music piece from among the plurahty of music pieces to be 
played back, or select a plurality of desired music pieces to be played back in a 
desired order. When the DVD-video player includes such a function, the operator 
selects a desired music piece by guessing the contents of video data or music pieces 
on the basis of the names of them displayed on a monitor screen, or by recalling his or 
her memory of having previously played the music pieces back. 
[0011] However, the contents are often not clearly understandable with only 

such a menu screen on the monitor screen, whereby it is assumed that this often 
causes an operator to spend a long time selecting a desired one or to select a wrong 
video data or music piece which he or she did not originally desire. When the wrong 
music piece is selected and played back, the operator becomes fiiistrated with the 
unexpected music piece. 

[0012] As countermeasures against the above problem, there has been 

proposed a function similar to a music search function, conventionally used in an 
audio CD player, which sequentially plays back the starting parts of music pieces 



4 



contained in the foregoing music DVD-video, each for a predetermined time interval, 
so as to inform an operator of the contents of the recorded music pieces. 
[0013J When such a search function is employed, the operator views and 

listens to the starting parts of video data and music pieces automatically and 
sequentially played back in every predetermined time interval; determines during 
playback whether the video data or music data is a desired one; and puts a mark or 
the like on the desired one if needed. Furthermore, in order to select a plurality of 
music pieces, by repeating the same selection operation while the following video 
data and music piece are played back, the operator selects only video data and 
music pieces the operator wants to play back, and enters an instruction for their 
playback order if needed. 

[0014] As described above, when the DVD-video player includes the function 

of playing back only the starting parts of video data and music data contained in the 
disk, each for a predetermined time interval, and for allowing an operator to select a 
desired one upon viewing an image played back from the video data and Hstening to 
music data played back from the music piece, the video data and the music data to be 
played back are recorded in combination so as to correspond to each other and are 
then played back in conjunction with each other. Thus, when the operator wants to 
mainly view one or some video data from a music DVD video containing the video 
data and the corresponding music data which the operator will play back, music data 
provided together with the corresponding video data is changed over at the same time 
as when the video data which the operator is carefully reviewing is changed over. 
[0015] With this arrangement, only the introductory parts serving as the 

starting parts of music pieces are usually sequentially played back, thereby often 
causing the operator to hear unwanted music parts of the music pieces one after 
another. Even when only part of an effective music part of each music piece is played 
back, following the corresponding introductory part, it is not desirable to the operator 
to sequentially play back such music parts which are of no interest as a whole when 
the operator is selecting a desired one while carefully reviewing video data, thereby 
often frustrating the operator. 



[0016] That is, with an audio CD player having the music search function 

employed therein for playing back only the starting parts of the music pieces 
contained in a CD as mentioned above and for sequentially informing an operator of 
the contents of the recorded music, the change-over of the music pieces does not 
bother the operator since the operator concentrates on listening to the contents of the 
music data and thus expects the change-over of the music pieces. Also, with a DVD 
player for playing back a music DVD-video having music data and corresponding 
video data as mentioned above, when an operator plays back the music DVD- video, 
expecting to mainly listen to the music data, the change-over of the music data does 
not bother the operator since the operator concentrates on Ustening to the contents of 
the music data as is the case with the foregoing CD. Also, even when the 
corresponding video data which is being played back is changed in accordance with 
the ch£uige-over of the music data, the change-over of the video data rarely bothers 
the operator since he or she can easily cope with this situation, for example, by 
turning away his or her eyes from the screen. 

[0017] Different from the foregoing music search of the audio CD player, on 

the occasion of performing a search similar to the music search for a music DVD- 
video containing music data and video data as mentioned above, when an operator 
plays back the music DVD-video expecting to mainly view the video data, it is 
predicted that the change-over of the music data occurring in accordance with that of 
the video data often bothers the operator since the operator carefully watches the 
video data while the forgoing search function is in operation. Since the output of 
music data is adjusted by a volume operation, when the music data is produced with a 
relatively large volimie which is often offensive to an operator, the volume must be 
adjusted so as to be turned down. However, cutting off the output of the music means 
that a part of the function which is originally included in the player for playing back a 
music DVD-video and which provides video data and corresponding music data 
during the foregoing search is not used. Thus, the function is not effectively used and 
the operator feels that something is lacking during the search. 
[0018] The above-mentioned disadvantage causes the same problem as 

mentioned above to occur not only when the foregoing DVD-video is played back but 
also when video data is mainly searched during playback of a part of the DVD-audio 
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having DVD audio data and corresponding still pictures recorded therein or having 
moving pictures and audio data recorded therein, hi addition to the foregoing DVD, it 
is expected that a disk containing a large number of music pieces, each having video 
data and corresponding music data recorded in combination according to a further 
sophisticated data compressing and recording method different from the above- 
mentioned DVD data recording method will be commercially available on the market, 
and hence it is easily predicted that such a disk will have the same problem as 
mentioned above. 

SUMMARY OF THE INVENTION 

[0019] Accordingly, it is an object of the present invention to provide a video 

disk player which, on the occasion of playing back a video disk containing a plurality 
of music pieces, each recorded as a combination of video data and corresponding 
music data, does not frustrate an operator by avoiding a situation where, especially 
when the operator wants to mainly search video data for searching a desired music 
piece by sequentially playing back the recorded music pieces, the music pieces are 
changed over together with the corresponding video data, and also which can 
reproduce the music data recorded in the disk during the search. 
[0020] A video disk player according to the present invention, for playing 

back a disk containing a pluraHty of music pieces, each recorded as a combination of 
video data and corresponding audio data, includes a video-data output section for 
sequentially playing back video data of a pluraUty of music pieces recorded in the 
disk, each for a predetermined time interval, upon receipt of at least one search signal 
for searching the music pieces recorded in the disk; and an audio-data output section 
for producing audio data of at least one music piece different from the music pieces 
whose video data is played back, upon receipt of the search signal. Thus, when the 
video data is played back and is displayed on a monitor screen in the recorded order 
of the music pieces during search of the recorded music pieces, since the audio data of 
only a specified music piece is produced, the music data is not frequently changed 
over during the search operation of the player, whereby fiiistrating an operator can be 
avoided. 
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[0021] In the video disk player according to the present invention, the audio- 

data output section includes a memory for recording the video data and the 
corresponding audio data of the disk, and only the audio data of the video and audio 
data recorded in the memory is played back and reproduced upon receipt of the search . 
signal. Thus, in order to continuously produce the audio data of a specific music 
piece, it is sufficient to read out and provide the audio data recorded in the memory, 
whereby a playback part of the disk can be used for fi-eely playing back the video data 
for search of any music pieces once the audio data for the music pieces is recorded in 
the disk. Since it is sufiBcient to take video data and corresponding audio data 
obtained at a data processor included in a known video disk player, in the memory as 
they are, so as to serve as the foregoing video data and corresponding audio data 
recorded in the memory, the present invention can be embodied without modifying 
the circuitry of the known video disk player. 

[0022] Further, in the video disk player according to the present invention, the 

audio-data output section includes a memory for recording only the audio data of the 
disk, and the audio data recorded in the memory is reproduced upon receipt of the 
search signal. Thus, since it is sufficient to record only the audio data in the memory, 
the capacity of the memory can be small, thereby achieving a less expensive video 
disk player. 

[0023] The video disk player according to the present invention may further 

include a data processor, and in the vide disk player, the audio data to be recorded in 
the memory is separated fi-om a combination of video data and corresponding audio 
data of a music piece different fi-om the music pieces whose video data is played back 
and which are taken in fi-om the data processor. Thus, since it is sufficient to take 
only the video data and the corresponding audio data obtained at the data processor 
included in the known disk player, in the memory as they are, and to record only the 
audio data in the memory, the present invention can be embodied without modifying 
the circuitry of the known video disk player, and also the capacity of the memory can 
be small, thereby achieving a less expensive video disk player. 
[0024] Also, the video disk player according to the present invention may 

further include a data processor, and in the video disk player, the audio data to be 
recorded in the memory is that separated by the data processor. Thus, since it is 
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sufficient to take and record the audio data obtained at the data processor during its 
signal processing step, in the memory as it is, the present invention can be embodied 
with simple means, thereby achieving a less expensive video disk player. 
[0025] In the video disk player according to the present invention, since 

compressed data read out from the disk is recorded in the memory for recording the 
audio data, the capacity of the memory can be made even smaller, thereby achieving a 
less expensive video disk player. 

[0026] Further, in the video disk player according to the present invention, the 

audio-data output section may include a music-piece playback instmction section for 
identifying a music piece previously selected from the plurality of recorded music 
pieces and set by an operator. Thus, while the video data of the music pieces 
contained in the disk is sequentially reproduced, the operator can reproduce a desired 
music piece. 

[0027] Li the video disk player according to the present invention, the music- 

piece playback instruction section can identify a predetermined specific music piece 
when no music piece is set by an operator. Thus, when the operator has no desired 
music piece to be reproduced while the video data of the music pieces contained in 
the disk is sequentially reproduced, the predetermined specific music piece such as 
the first one of the music pieces contained in the disk is automatically selected. 
[0028] In the video disk player according to the present invention, after the 

audio data of the first reproduced music piece is provided to the audio-data output 
section, the audio data of another music piece may be provided. Thus, as soon as the 
playback of the first reproduced specific music piece is finished, music data of the 
other music piece can be subsequently played back, whereby, even when a search 
operation takes a long time, it does not result in continuously playing back only the 
music data of a single music piece. 

[0029] In the video disk player according to the present invention, the search 

signal for searching the music pieces recorded in the disk includes a signal for 
selecting a fimction for playing back and reproducing audio data of a music piece 
different than the music pieces whose video data is played back and another signal for 
selecting another fimction, and, upon receipt of the search signal for selecting the 
other fimction, video data and audio data of each of the music pieces recorded in the 
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disk are rq)roduced in combination for a predetermined time interval in the recorded 
order of the music pieces in the disk. Thus, when the music pieces recorded in the 
disk are sequentially played back, each for a predetermined time interval, in order to 
search them, other than the function for continuously playing back music data of a 
specific music piece independently of the video data of the music pieces which are 
sequentially played back, an operator can select the other function for reproducing a 
combination of video data and corresponding audio data of each of the music pieces 
recorded in the disk in the recorded order of the music pieces, each for a 
predetermined time interval, whereby the operator can select and use a desired means 
among a variety of search means. 

[0030] In one video disk player according to the present invention, a DVD- 

video is used as the disk. Among widely used DVD-videos, music DVD-videos 
containing a large number of music pieces, each having music data and corresponding 
video data recorded in combination, are commercially available in large quantity. 
Thus, with the video disk player, an operator can effectively search a desired music 
piece recorded in the music DVD-video. 

[0031] In another video disk player according to the present invention, a 

DVD-audio is used as the disk. When an operator wants to mainly search video data 
of a data-recording part of the widely used DVD-audio in which still pictures serving 
as the video data are recorded in combination with corresponding high-quality audio 
data, the operator can search the video data without frequently changing over music 
data. Also, since a recording part of the DVD-audio in which moving pictures and 
music pieces are recorded has the same contents recorded therein as those in the 
DVD-video, when an operator wants to mainly search video data in the same fashion 
as mentioned above, the operator can search the video data without frequently 
changing over music data. 

[0032] Also, in the video disk player according to the present invention, the 

video-data output section can include a playback time-interval setting section for 
arbitrarily setting a time interval for which each of the music pieces contained in the 
disk is sequentially played back. Thus, a time interval needed for sequentially 
searching the video data of each of the music pieces recorded in the disk can be 



10 

arbitrarily set depending on the contents of the music pieces, the desire of an operator, 
and so forth, thereby achieving an accessible video disk player. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] Fig. 1 is a functional block diagram of the major functional sections of 

a video disk player according to a first embodiment of the present invention and the 
mutual relationships among them; 

[0034] Fig. 2 is a functional block diagram of the major fimctional sections of 

a video disk player according to a second embodiment of the present invention and 

the mutual relationships among them, especially illustrating functional sections which 

are different from those shown in Fig. 1 and neighboring functional sections; 

[0035] Fig. 3 is a functional block diagram of the major functional sections of 

a video disk player according to a third embodiment of the present invention and the 

mutual relationships among them, especially illustrating functional sections which are 

different from those shown in Fig. 1 and neighboring functional sections; 

[0036] Fig. 4 is an operational flow diagram of a search operation of a music 

DVD-video of the video disk player shown in Fig. 1, according to the first 

embodiment; 

[0037] Fig. 5 is an operational flow diagram of a search operation of a music 

DVD-video of the video disk player shown in Fig. 2, according to the second 
embodiment, especially illustrating steps which are different from those shown in Fig. 
4; 

[0038] Fig. 6 is an operational flow diagram of a search operation of a music 

DVD-video of the video disk player shown in Fig. 3, according to the third 
embodiment, especially illustrating steps which are different from those shown in Fig. 
4; 

[0039] Figs. 7 A ^d 7B are display examples of a monitor screen, respectively 

illustrating a screen set for a picture search and a display during the picture search; 
[0040] Figs. 8(a) to 8(f) illustrate a data-recording format, according to which 

data is recorded in a DVD-video played back by any one of the video disk players 
according to the present invention; 

[0041] Figs. 9(a) to 9(e) illustrate a data-recording format of a video object set 

recorded in the DVD-video; and 
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[0042] Figs. 10(a) to 10(c) illustrate a data-recording format of a video 

object unit recorded in the DVD-video. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0043] Preferred embodiments of the present invention will be described 

with reference to the accompanying drawings. Fig. 1 is a functional block 
diagram of a video disk player according to a first embodiment of the present 
invention, which plays back a video disk containing a plurality of music pieces, 
each recorded as a combination of video data and corresponding music data, 
mainly illustrating functional blocks for performing the function of a DVD player, 
to which the video disk player is applied, for sequentially playing back only the 
video data and for continuously playing back and reproducing music data of at 
least one specific music piece in order to search the music pieces contained in a 
digital versatile disk (DVD) loaded in the DVD player by sequentially playing 
them back, each for a predetermined time interval. 

[0044] Similar to a structure of a normal player, this DVD-video player has a 

structure in which a DVD 1 is fixed to a table 3 turned by a motor 2 and is controlled 
so as to tum at a predetermined speed. The disk has a recording layer formed on the 
lower surface thereof in the first embodiment shown in the figure and has an optical 
pickup 4 disposed therebelow so as to face the recording layer. When the optical 
pickup 4 emits a semiconductor laser beam which passes through an objective lens 
and forms a focal spot at a predetermined position, a photo diode receives the laser 
beam which is reflected at the disk and passes again through the objective lens, thus 
playing back a radio firequency (RF) signal recorded in the disk. 
[0045] The RF signal is amplified by an RF amplifier 5 and enters a DVD data 

processor 6. The DVD data processor 6 demodulates MPEG data, that is, data 
compressed in an MPEG format which is a compressed recording format for DVD 
video data, and also performs digital signal processing of data for error correction 
processing, and for extraction processing of MPEG video data, audio data, and a 
variety of management information, which will be described later, such as disk 
identification marks, and user-operation management information. A video decoder 8 
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decrypts image data compressed in the MPEG format in accordance with the MPEG 
video data separated by the DVD data processor 6 and suppUes it as a video signal to 
the following video processing circuit. When sub-picture data is included in the 
image data, it is independently decrypted by a sub-picture decoder; is combined with 
the data from the video decoder 8; and is supplied as a video signal. 
[0046] Upon receipt of the audio data separated by the DVD processor 6, an 

audio decoder 10 decrypts it and then supplies it as a music signal to the following 
audio process section. The audio decoder 10 receives either of two kinds of audio 
data, one directly received from the DVD data processor 6 and entering a terminal A 
by an input changing-over section serving as a change-over switch 9 in the first 
embodiment shown in the figure, the other entering a terminal B from an audio-data 
separation and playback section 19 of a picture-search process section 11. Depending 
on data provided from the audio-data separation and playback section 19 of the 
picture-search process section 1 1, the change-over switch 9 may be disposed in front 
of the audio decoder 10 as shown in the figure or at an any appropriate position, for 
example, at the back of the audio decoder 10. 

[0047] The change-over switch 9 can be switched over in accordance with an 

output of an audio-data output switch-over section 15 of the picture-search process 
section 1 1. As will be described later, when a picture search is performed, the 
change-over switch 9 is activated in response to a signal from the audio-data output 
switch-over section 15 and is switched over from the state shown in the figure to the 
terminal B connected to the audio-data separation and playback section 19. 
[0048] Although a variety of DVD-videos are available because of the usage 

pattems and recording formats thereof, since the DVD used in the present invention 
has music data and corresponding video data recorded in combination and is mainly 
intended to be used such that an operator is especially interested in watching video 
data, a DVD-video suitable for recording moving pictures is mainly used as the DVD. 
A variety of data in the DVD-video read by the player shown in Fig. 1 is formatted in 
conformity to prescribed standards, as shown in Figs. 8(a) to 8(f) by way of example. 
[0049] More particularly, Fig. 8(a) illustrates a data structure of the disk in the 

recording order. As shown m Fig. 8(b), in the data structure, a DVD-video field 
serving as a major data recording field is formed by a video manager (VMG) serving 
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as an overall general information field and video title sets (VTSs) dividable into up to 
99 sets. As shown in Fig. 8(c), the VMG is formed by video manager information 
(VMGI) serving as a main management field, a video object set (VOBS) for title 
menu, and field data of the VMGI. A variety of data is recorded in the VMGI as 
shown in Fig. 8(d). 

[0050] Also, as shown in Fig. 8(e), video title set information (VTSI) serving 

as a management information field, a variety of VOBSs in which actual video data 
and audio data are recorded, and backup data of the VTSI are recorded in each VTS 
shown in Fig. 8(b). A variety of data is recorded in each VTSI as shown in Fig. 8(f). 
[0051] When the above-mentioned DVD is a disk in which music data is 

recorded, that is, it is a music DVD- video, data of each music piece is recorded in a 
corresponding one of the VTS #1 to VTS #n shown in Fig. 8(b); information for 
playing back each music piece is recorded in the corresponding VTSI shown in Fig. 
8(e); and information about video data, audio data, etc., for making up the music piece 
is recorded in the corresponding VOBS. 

[0052] As shown in Figs. 9(a) and 9(b) by way of example, the VOBS is 

formed by a plurality of video objects (VOBs) managed as a group of recorded data. 
As shown in Fig. 9(c), each VOB is divided into a large number of cells (CELLs), 
and, as shown in Fig. 9(d), each cell is divided into a plurality of video object units 
(VOBUs), each serving as a minimum unit of recorded data. Meanwhile, there are a 
variety of DVD- videos containing music data and corresponding video data recorded 
in combination, especially depending on a length of a single music piece recorded 
therein, for example, a disk in which a single long music piece such as a classic 
symphony is recorded, a disk in which a large number of small music pieces are 
recorded, a disk in which a large number of collective pieces, such as pops, of a single 
artist are recorded, a disk in which collective pieces of a large number of artists are 
recorded; and also, depending a quantity of recorded data, for example, a disk having 
a recording single layer formed on its single surface, and a disk having double 
recording layers formed on its two surfaces. Accordingly, each DVD has its own way 
of allocating VOBSs, VOBs, and CELLs to each group of music pieces and each 
music piece to be recorded. 
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[0053] Data obtained for the total playback time interval ranging from 0.4 

seconds to 1.2 seconds is recorded in each VOBU serving as a minimum imit of a 
data-recording unit. A plurality of groups of pictures compressed in the MPEG 
format is included in the VOBU. As shovra in Fig. 9(e),. the VOBU is formed by a 
navigation pack (NV-pack or NV-PCK) in which information for managing the 
VOBU is recorded, a video pack (V-pack or V-PCK) in which main video data is 
recorded, an audio pack (A-pack or A-PCK) in which music data is recorded, and a 
sub-picture pack (SP-pack or SP-PCK) in which auxiliary video data such as a subtitle 
is recorded. 

[0054] Each VOBU is managed in accordance with data in the management 

pack which is called the NV-pack. A playback time of the VOBU serving as 
management data for the overall VOBU, and the size of the V-pack of main video 
data whose playback is controlled by the NV-pack are recorded in the NV-pack. 
Also, in addition to a variety of management information such as an elapsed time 
from the beginning of a CELL including the VOBU, an address and a category of the 
NV-pack, and user-operational control information are recorded in the NV-pack. 
[0055] The NV-pack has a data structure consisting of presentation control 

information (PCI) serving as control information for displaying video data and data 
search information (DSI) serving as search information of each data, as shown in Fig. 
10(a) by way of example. Also, recorded in the PCI is a variety of information such 
as general information of the overall PCI, angle changing information in the case of 
non-seamless, highlight-displaying information of a subtitle or the like in a 
predetermined field, and recording information of main video data, auxiliary video 
data, and sound data. 

[0056] As shown in Fig. 10(b) by way of example, recorded in the DSI are 

general information of the overall DSI (DSI GI), playback management information 
in the case of seamless (SML PBI), angle information in the case of seamless (SML 
AGLI), VOBU search information (VOBU SRI) such as a time interval between 
adjacent VOBUs, synchronous information (SYNCI) indicating the coincidence 
between sound data and auxiliary video data, and so forth. 

[0057] Furthermore, as shown in Fig. 1 0(c) by way of example, recorded in 

the general information of the DSI (DSI GI) are a variety of groups of data such as a 
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system clock reference of the NV-pack (NV PCK SCR), address of the NV-pack (NV 
PCK LBN), an end address of the VOBU (VOBU EA), and user-operation control 
information about the VOBU, an elapsed time of the beginning of the cell including 
the VOBU.(CEL TM), and so forth. . 

[0058] By playing back the DVD-video 1 formatted in the above-mentioned 

format with the player shown in the figure, the DVD data processor 6 takes in only 
data corresponding to a single music piece from the DVD video data, and also, the 
data is recorded in a DVD-data buffer memory 1 8 for a single music piece on the 
basis of the instruction from the picture-search process section 1 1 as described above. 
A variety of disk management data taken out from the DVD data processor 6 is 
received by a disk-management-data taking-in section 24 and then by a system control 
section 26 and is recorded in respective buffer memories. Thus, when a variety of 
data is processed and is provided to the playback control section 25 so as to drive and 
control the pickup 4, the player can read the data recorded in any location of the disk. 
[0059] hi the functional block diagram shown in Fig. 1, a picture search 

function according to the present invention is mainly performed in the picture-search 
process section 11. The picture-search process section 1 1 includes an instmction- 
signal input section 12, which receives an operation-instruction signal entered by an 
operator with a signal inputting section (not shown) and which receives a variety of 
preset information previously set by the operator. 

[0060] The instruction-signal input section 12 includes a picture-search- 

instmction input section 13. On the occasion of playing back the DVD- video in 
which music data and corresponding video data are recorded in combination, when 
the operator wants to search contents, especially video contents in the main, contained 
in the disk in order to know what contents are contained in the disk, the operator 
enters a picture search instruction, for example, by selecting a menu screen such as 
"Picture Search" with a cursor, from search functions displayed on the menu screen, 
so as to enter this instruction signal into the picture-search-instruction input section 
13. 

[0061] An instruction signal previously set by the operator and designating at 

least one specific music piece which will be continuously played during picture search 
is entered into an audio-data of music-piece continuous-playback-instruction input 
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section 14 included in the instruction-signal input section 12. The signal entered into 
the audio-data of music-piece continuous-playback-instruction input section 14 is 
supplied to an audio-data of music-piece continuous-playback instruction section 17 
and is then supplied to a playback control section 25 so as to play back the specific 
music piece. Although the instruction signal for playing back the specific music piece 
is entered from the picture-search process section 1 1 to the playback control section 
25, as illustrated in the figure by way of example, the above instruction can be 
achieved with another means such as the system control section. Thus, for purposes 
of illustration of the picture search process function, the instraction sections for 
providing instructions to the playback control section 25 are included in the picture- 
search process section 1 1 in the figure by way of example only. 
[0062] The picture-search process section 1 1 includes the audio-data output 

switch-over section 15, which is activated by a signal, particularly from the picture- 
search-instruction input section 13, and which operates the change-over switch 9 so as 
to be switched over between the terminal A for transmitting audio data from the DVD 
data processor 6 directly to the audio decoder 10 and the terminal B for transmitting 
audio data of a specific music piece, to be played back on the basis of the instruction 
of continuous playback of music pieces recorded in the audio-data separation and 
playback section 19, to the audio decoder 10. 

[0063] In Fig. 1 shown by way of example, the audio data of the specific 

music piece suppUed to the terminal B is illustrated such that only the audio data of 
the video and audio data recorded in the DVD-data buffer memory 18 for a single 
music piece is played back. Altematively, as shown in Fig. 2 by way of example, 
illustrating a functional block diagram of the major functional sections of a video disk 
player according to a second embodiment of the present invention, especially 
illustrating functional sections which are different from those shown in Fig. 1 and 
neighboring functional sections, the video disk player may have a structure in which 
DVD data corresponding to a single music piece is received by a DVD-data taking-in 
section 181 for a single music piece from the DVD data processor 6; audio data is 
separated from the DVD data by a DVD-data playback section of an audio-data 
separation section 191; and the separated audio data is recorded in an audio-data 
buffer memory 16 and then is supplied to the terminal B. 



17 



[0064] Alternatively, as shown in Fig. 3 by way of example, illustrating a 

functional block diagram of the major functional sections of a video disk player 
according to a third embodiment of the present invention, especially illustrating 
functional sections which are different from those shown in Fig. 1 and neighboring 
functional sections, the video disk player may have a structure in which the DVD 
data processor 6 includes an audio-data output-destination change-over section 7 
so as to supply audio data demodulated by the DVD data processor 6 to either the 
audio decoder 10 to which the audio data is supplied at the time of normal 
playback when no extemal instruction is provided or the audio-data buffer 
memory 16 to which the audio data is supplied when the audio-data output- 
destination change-over section 7 is changed over thereto in accordance with a 
signal from the picture-search process section 1 1 , which will be described later. 
[0065] In this case, instead of recording the audio data separated by the DVD 

data processor 6 directly into the audio-data buffer memory 16, for example, data 
corresponding to a single music piece decoded from the MPEG data by the audio 
decoder 10 or audio data processed in the further following data process section can 
be recorded, although the foregoing change-over switch is required to be disposed at 
each data process section. Meanwhile, since the remaining part of the DVD data from 
which the audio data has been just separated by the DVD data processor 6 as shown in 
the figure is data compressed in the MPEG format, when this data is recorded, the 
capacity of a memory for recording data of a single piece of music can be made small. 
[0066] Returning to Fig. 1, the picture-search process section 1 1 includes a 

video-data playback control section 20 for search, which receives a variety of signals 
from the system control section 26 and which includes functional sections such as a 
start-locating instruction section 21 for instmction of locating the start of each music 
piece, a playback-time input and detection section 22 for receiving a preset playback 
time of a music piece to be played back for search and also for detecting a playback 
time of a music piece whose start is located and which is currently being played back, 
a following-music piece instmction section 23 for receiving a playback-time-over 
signal of the currently-played-back music piece from the playback-time input and 
detection section 22 and for instmction of playing back the following music piece 
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which follows the currently-played-back music piece, and so forth. Thus, in 
accordance with a variety of instruction signals from the video-data playback control 
section 20 for search, the playback control section 25 can sequentially perform 
locating the start of a designated music piece, playing it back for a predetermined time 
interval, and locating the start of the following music piece. Meanwhile, the above- 
mentioned function is similar to a playback control function of a music search 
function employed in a conventional compact disk (CD). 

[0067] In the DVD player having the above-described functional blocks, a 

search process of a music DVD-video containiag music data and corresponding video 
data recorded in combination is sequentially carried out according to an operational 
flow illustrated in Fig. 4 by way of example. This operational flow will be described 
with reference to the functional block diagram shown in Fig. 1, and example images 
shown in Figs. 7 A and 7B. 

[0068] In order to carry out the search process of a music DVD-video shown 

in Fig. 4, it is first determined in Step S 1 whether a search instruction is entered. If 
NO, the process remains in standby while repeating the above step, and if YES, it is 
determined in Step S2 whether the instruction is a picture search instruction. Such a 
picture search instruction can be determined, depending on whether an instmction 
signal is entered into the picture-search-instmction input section 13 of the instmction- 
signal input section 12 of the picture-search process section 1 1 shown in Fig. 1. 
[0069] If YES, it is then determined in Step S3 whether a designation for 

continuously playing back audio data of a music piece is entered. The designation 
for continuously playing back the audio data of the music piece can be entered with a 
DVD setup screen which is used for an operator to previously adjust a variety of 
functions of the DVD player, as shown in Fig. 7 A by way of example. That is, since 
the DVD player has a structure in which a variety of settings can be performed with a 
setting screen of a picture search function of the DVD setup screen as shown in the 
figure, a variety of functions can be set, for example, a setting function of "a search 
playback time interval", i.e., a playback time interval after locating the start of each 
piece of music, and a setting function of "designation of continuously-playing-back 
audio data of a music piece", i.e., a setting function for continuously supplying the 
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audio data of the music piece so as to be played back while the DVD player is 
supplying video data so as to be played back for search. 

[0070] In the example screen shown in Fig. 7A, the search playback time 

interval is set at 30 seconds so that the following piece of music is played back after a 
lapse of 30 seconds upon locating the start and starting the playback of each music 
piece. Also, the setting function for continuously supplying audio data of a music 
piece to be played back dming searching playback is set so as to supply the music 
piece recorded in Track 2 by way of example. Meanwhile, when a designation for 
continuously playing back audio data of a specific one of music pieces is not set 
during the foregoing searching playback, a music piece serving as a default piece for 
this player, for example, a music piece in Track 1, i.e., the first recorded music piece, 
is automatically designated. 

[0071] If the determination is YES in Step S3 of Fig. 4, DVD data of the 

designated music piece is received in the buffer memory in Step S4, and if NO, DVD 
data of the first contained music piece is received in the buffer memory in Step S8, 
wherein the above-mentioned DVD data includes both video data and corresponding 
audio data. These operations are performed so as to play back the designated music 
piece by supplying the designation signal set with the menu screen shown in Fig. 7A 
to the audio-data of music-piece continuous-playback-instruction input section 14 
shown in Fig. 1, and then by supplying the input signal to the playback control section 
25 through the audio-data of music-piece continuous-playback instruction section 17. 
[0072] After the DVD data of a single music piece, either the music piece 

designated in Step S4 as mentioned above or the first recorded music piece as the 
default piece in Step S8, is received in the DVD-data buffer memory 18 for a single 
music piece, only the audio data of the DVD data received in the buffer memory is 
played back in Step S5, as shown in the figure by way of example. 
[0073] Then, only the plurality of video data is sequentially played back, each 

for a predetermined time interval in Step S6. This process is performed by operating 
the fimctional sections of the video-data playback control section 20 for search shown 
in Fig. 1. That is, after the playback control section 25 receives audio data of a 
specific single music piece by the foregoing means for continuously playing back the 
audio data of the music piece, the start of the first music piece recorded in the DVD is 
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located; then the first music piece is played back for a preset time interval, for 
example, 30 seconds as shown in Fig. 7A, and subsequently, the following music 
piece is played back. 

[0074] Thus, when an operator is searching the contents of recorded music 

pieces from the aspect of video data while the video data for search is displayed on a 
screen, music data concurrently produced from the DVD can be continuously played 
back regardless of the video data by reading out a predetermined music piece from the 
audio-data separation and playback section 19 shown in Fig. 1. In this state, as 
described previously, the change-over switch 9 is switched over so as to transmit data 
from the audio-data separation and playback section 19 to the audio decoder 10. 
[0075] Then, it is determined in Step S7 whether the playback of video data 

for search of all music pieces is finished. If NO, the process returns to Step S5, and 
the operation of sequentially playing back only the video data, each for search for a 
predetermined time interval, and the operation of playing back the audio data of the 
DVD data received in the buffer memory are repeated. When playback of a single 
music piece recorded in the DVD-data buffer memory 18 for a single music piece is 
finished in one of these operations, the music data of the same music piece is played 
back again from the start in accordance with the normal sequence of the video disk 
player according to the present invention. 

[0076] As a result of the above-mentioned operations, as shown in Fig. 7B by 

way of example, video data in Track 1 is first displayed from 00 seconds indicating a 
locating time of the start to 30 seconds indicating a predetermined time interval, and 
during this time interval, music data in Track 2 previously set by an operator is played 
from 00 seconds to 30 seconds. Then, while video data in Track 2 is likewise 
displayed from 00 seconds to 30 seconds, the music data in Track 2 is continuously 
played up to 60 seconds. Likewise, while video data in each of Tracks 3, 4, 5, etc. is 
displayed one after another for a time interval of 30 seconds, the music data in Track 
2 is continuously played. 

[0077] Meanwhile, on the occasion of recording data into the DVD-data 

buffer memory 18 for a single music piece, an operation in which the following music 
piece the second music piece is downloaded so as to serve as the foregoing 
predetermined music piece, in another area of the memory during a spare time of 
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performing the foregoing variety of operations, may be continued, and the music data 
of the following downloaded music piece is continuously played back when the 
playback of the music data of the second music piece is finished. Then, when it is 
determined in the foregoing Step S7 that the playback of the video data for search of 
all music pieces is finished, the search process of the music DVD-video ends in Step 
Sll. 

[0078] According to the first embodiment shown in Fig. 4, after it is 

determined in the foregoing Step SI that a search instruction is entered, when it is 
determined in Step S2 that the search instruction is not a picture search instruction, 
similar to a music search performed in a known CD player, each music piece 
beginning firom the first one is sequentially played back as a combination of video 
data and corresponding music data for a predetermined time interval. Thus, in the 
DVD- video player, the video data and the music data of each music piece beginning 
fi-om the first one are sequentially played back for a predetermined time interval in 
Step S9. Then, it is determined in Step SIO whether the playback of all music pieces 
for search is finished. If NO, the process returns to Step S9 for fiirther playback of 
the video data and the corresponding music data of the following music piece; if YES, 
the process advances to Step SIO and this search process ends. 
[0079] Although Fig. 4 illustrates an example search process in which DVD 

data of a single music piece, the audio data of which is to be continuously played 
back, is first stored in the buffer memory, and then only the video data for search is 
played back. Alternatively, when the DVD audio data can be stored in the buffer 
memory at sufficiently high speed, the search process may be arranged such that a 
part of the video data of the first music piece corresponding to the designated time 
interval of 30 seconds is stored in the buffer memory at high speed, for example, at 
the time of starting the operation of picture search, and is independently recorded in 
the buffer memory so that the part of the video data is first played back immediately. 
[0080] In that case, the following operation is possible. That is, the DVD data 

corresponding to a single music piece for continuously playing back the audio data of 
the music piece is received and recorded in the buffer memory in the playback time of 
about 30 seconds of the video data for search; the corresponding audio data is started 
to be played immediately after the beginning part of the music data of the music piece 
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becomes possible to be played thanks to the data recorded in the buffer memory; all 
audio data of the music piece is stored in the buffer memory during the play period 
and falls in a standby state for being supplied for playback; and subsequently, when 
the playback of the video data for the foregoing time interval of 30 seconds is 
finished, the start of the following music piece is located and the music piece is 
played back for a predetermined time interval. 

[0081] While the operational flow diagram shown in Fig. 4 illustrates the 

search process of a music DVD- video of the DVD player according to the first 
embodiment, having a structure illustrated by the functional block diagram shown in 
Fig. 1, a search process of a music DVD-video by the DVD player according to the 
second embodiment, having a structure illustrated by the functional block diagram 
shown in Fig. 2, is sequentially performed, for example, according to an operational 
flow diagram shown in Fig. 5 which is a modification of the search process from 
Steps S3 to S5 shown in Fig. 4. That is, in the example modification shown in Fig. 5, 
when it is determined in the foregoing Step S3 that a designation for continuously 
playing back the audio data of the music piece is entered, the DVD data of the 
designated music piece is received, in Step S4-1; subsequently, the audio data is 
separated from the DVD data and is recorded in the buffer memory in Step S4-2; then, 
the audio data recorded in the buffer memory is played back. When it is determined 
in Step S3 that the designation for continuously playing back the audio data of the 
music piece is not entered, the DVD data of the first music piece serving as a default 
piece is received in the buffer memory in Step S8-1 and the process advances to Step 
S4-2 so as to perform the same operation as mentioned above. 
[0082] Also, a search process of a music DVD-video of the DVD player 

according to the third embodiment, having a structure illustrated by the functional 
block diagram shown in Fig. 3, is sequentially performed according to an operational 
flow diagram shown in Fig. 6 which is a modification of the search process from 
Steps S3 to S5 and SB shown in Fig. 4. More particularly, it is determined in Step S3 
whether a designation for continuously playing back the audio data of the music piece 
is entered. If YES, the audio data of the designated music piece is received in the 
buffer memory in Step S4-3, and then, the audio data received in the buffer memory is 
played back in Step S5. If NO, the audio data of the first music piece serving as a 



23 



default piece is received in the buffer memory in Step S8-2, and the process advances 
to Step S5 so as to perform the same operation as mentioned above. 
[0083] In addition to the above described embodiments, the present invention 

is also applicable to a video disk player in which data in a DVD-audio similar to that 
in a DVD-video having moving pictures recorded therein can be played back in the 
same way as mentioned above, and in which a recorded part of the DVD audio data in 
a disk for displaying a large number of attractive still pictures corresponding to each 
music piece can be played back in ahnost the same way as mentioned above. 
[0084] Furthermore, the present invention is applicable to a video disk player 

which can play back a variety of video disks in which video data and music data are 
recorded in combination in an advanced type of data compression and recording 
format which is expected to be developed in future, other than in a data compression 
and recording format for the current DVD. 



